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Ornithogalum maculatum Jacq. was rapidly propagated in 
vitro from leaf tissue, provided the leaves were cut from donor 
plants of which the first florets had opened. The growth of 
cultures, consisting of callus, adventitious shoots and leaf 
sections, was stimulated by combinations of BA at 0,5-2,0 
mg dm-3 and NAA at 0,01-2,0 mg dm-3 . The sucrose 
concentration affected the formation and growth of shoots 
and callus. At 30 g dm-3 sucrose, shoots developed roots and 
at 50-70 g dm-3 , bulblets with short leaves developed. 
Ornithogalum maculatum Jacq. is vinnig in vitro vermeerder 
vanaf blaarweefsel mits die blare van plante waarvan die 
eerste blommetjies oopgegaan het, gebruik is. Die groei van 
kultuur bestaande uit kallus, adventiewe spruite en 
blaarweefsel is deur kombinasies van BA teen 0,5-2,0 mg 
dm-3 en NAA teen 0,01-2,0 mg dm-3 , gestimuleer. Die 
sukrosekonsentrasie het die vorming en groei van spruite en 
kallus be"invloed. Teen 30 g dm-3 sukrose het die spruite 
wortels gevorm en teen 50 en 70 g dm-3 het bolletjies met kort 
blare gevorm. 
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The south-western Cape is the natural habitat of 
Ornithogalum maculatum J acq. The colour of the 
flowers of this species range from orange to dark orange , 
and the inflorescence stem is tall and thin . Because of 
these characteristics and other cut flower qualities , 0 . 
maculatum is currently used in a breeding programme 
with Ornithogalum. In contrast with many other 
Ornithogalum L. species , 0. maculatum propagate 
readily by means of seed, but vegetative propagation is 
limited . 
Hussey (1975 , 1976) , Klesser & Nel (1976) and Nel 
(1981) reported on in vitro propagation of Ornithogalum 
hybrids and species other than 0. maculatum. The aim 
of this study was to investigate in vitro propagation of 0. 
maculatum . 
Leaves of in vitro-cultured seedlings and mature plants 
were used in this study . The leaves of mature donor 
plants were cultured on basal medium (BM) with 
different concentrations of sucrose and growth 
regulators at various stages during the growing season. 
Donor plants were cultivated in a greenhouse during 
their natural growing season. Surface sterilization of 
mature leaf tissue was as described by Nel (1981). 
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Leaves of seedlings were cut into 3-mm sections , and 
those of mature plants into 5-mm X 10-mm sections . 
Explants were cultured horizontally on the culture 
medium . The BM used was that described by Nel (1981). 
To study the effect of BA and NAA , leaf explants were 
cultured on BM containing BA (0; 0 ,5 ; 1,0 ; or 2,0 mg 
dm-3) and NAA (0; 0 ,01; 0 ,1; 1,0 or 2,0 mg dm-3) in 
factorial combinations. In another experiment, the 
sucrose concentration was varied as follows : 10, 30 , 50, 
70 or 100 g dm-3 . Ten ml of medium was dispensed into 
19 x 125-mm test tubes prior to autoclaving at 121 oc 
for 15 min . 
At least 20 uncontaminated explants were cultured per 
treatment at 24°C and a 12-h day/12-h dark photo-
period . Light was provided by 'cool white ' fluorecence 
tubes. Test tubes were sealed with plastic film (trade 
mark: Parafilm) . 
Seedling leaf sections of 0. maculatum formed callus 
on Nel 's (1981) medium. Callus growth ocurred after 7 
days at the proximal ends of the leaf section . Shoots 
were formed from the callus after a culture period of 2 
months. Leaf explants of mature plants formed both 
callus and shoots. Growth was optimal if donor plants 
that were starting to flower had been used. When 
younger or older leaves were cultured , shoot formation 
was sporadic and little callus was formed. The develop-
mental stage of the donor plant apparenly played an 
important role in determining the totipotency of 0 . 
maculatum leaf tissue. This is in contrast to the results 
obtained by Hussey (1976) who reports that 0. 
thyrsoides leaf tissue of all ages, even senescent tissue, 
produced plantlets. Nel (1981) successfully used leaves 
of Ornithogalum hybrids shortly before the flowers 
appeared , but did not comment on the totipotency of 
tissue at other stages of plant development. 
In 0 . maculatum only tissue of the proximal half of 
leaves was regenerative, even at the stage when the 
donor plants had started to flower. Callus formed on the 
four cut edges , and buds formed mostly near the 
proximal cut edge of growing explants . Hussey (1976) 
reported that virtually all upper parts of 0. thyrsoides 
are totipotent. Polar regeneration appears to be of 
Figure 1 Propagation of Ornithogalum maculatum by means 
of tissue culture . Callus formed on cultured leaf sections of 
seedlings (a) and mature donor plants (b) . c - callus forming 
shoots after 2 months ; root formation of shoots cultured on 
regeneration medium and d - plantlet at the stage when it can 
be transplanted into soil. 
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common occurrence m bulbous plants and was also 
reported for 0. thyrsoides (Hussey 1976). 
Callus, formed from leaf explants of mature 0. 
maculatum plants, produced shoots after a culture 
period of 2 months (Figure 1). Shoots could be 
subdivided to form callus and shoots. The shoots rooted 
readily on the regeneration medium 2 to 3 months after 
InitiatiOn (Figure 1) and could be transplanted 
successfully into soil. 
Adventitious shoot formation on 0. maculatum leaf 
explants (dissected from mature plants at the optimal 
stage for in vitro culture) occurred on media containing a 
combination of BA at 0,5-2,0 mg dm-3 , and NAA at 
0,01-2,0 mg dm-3 . Shoots growing on media with low 
concentrations of the growth regulators (BA at 0,5 mg 
dm-3 , or NAA at 0,01 mg dm-3) tended to form bulblets. 
The effect of sucrose concentration on O.maculatum 
leaf explants is summarized in Table 1. As leaf explants 
formed both callus and adventitious buds, the responses 
of callus and buds are given separately. Shoot growth 
was stunted and tended to form relatively large bulblets 
(5-8 mm in diameter) and short leaves at sucrose 
concentrations of 50 or 70 g dm-3 . At 30 g dm-3 sucrose, 
shoots formed roots. Although the largest number of 
shoot buds per explant was formed at 100 g dm-3 , the 
buds remained small after a culture period of 4 months. 
At 10 g dm-3 sucrose , notably fewer shoots per explant 
were formed than at higher sucrose concentrations. 
Thus, for multiplication and rooting of shoots, 30 g dm-3 
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sucrose was apparently optimal. The percentage of 
explants forming callus and the size of callus decreased 
with increasing sucrose concentrations, and the colour 
and texture changed from yellowish and hard to white 
and soft. Callus formed at 30 g dm-3 sucrose developed 
numerous adventitious roots. Tran Than Van (1977) 
suggested that with the same auxin/cytokinin ratio, 
organogenesis varies with the kind and quantity of 
carbohydrate, the action of which seems to be both 
metabolic and osmotic. This proposed effect of 
carbohydrates appears to be reflected in the growth of 
0. maculatum leaf explants cultured at different 
concentrations of sucrose. 
Bulb formation of in vitro-formed shoots of 
Ornithogalum appears to be affected by the presence of 
growth regulators and the sucrose concentration. 
Bulblets formed on 0. thyrsoides stem and leaf explants 
on a medium containing 20 g dm-3 sucrose without added 
growth regulators (Hussey 1976). Ornithogalum hybrid 
leaf tissue cultured on 30 g dm-3 sucrose in combination 
with BA at 2,0 mg dm-3 and NAA at 0,1 mg dm-3 was 
reported to form shoots (Nel 1981) . 
0. maculatum could be propagated in vitro on the 
medium described by Nel (1981). Leaf tissue grew on 
BM to which different concentrations of BA, NAA and 
sucrose were added. 
However, a prerequesite for successful propagation 
form leaf tissue of mature plants was to use leaves after 
Table 1 The effects of sucrose concentration on the initiation and growth of shoots 
and callus from cultured leaf tissue of Ornithogalum maculatum 
Shoots' Callus 
Average Leaves % Size2 , 
Sucrose number of normal Stunting Roots Shoots explants colour 
concentration shoots per green of from developed forming and 
(g dm-3) explant elongated shoots shoots bulblets callus texture Regeneration 
10 6,0 ++ 90 + + + yellowish shoots 
and hard 
30 9,0 ++ ++ 90 + + + yellowish shoots and 




so 9,5 + + + 30 ++yellowish shoots and 
and hard adventitious 
roots 
70 8,0 ++ ++ 20 +white and a small 
soft number of 
shoots and 
roots 
100 14,0 +++ 20 +white and no shoots 
soft or roots 
'Shoots: + appeared from a small number of shoots 
++ appeared from most shoots 
+++: appeared from all shoots 
2Callus size: + small 
++ : medium 
+++: large 
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the plants had started to flower. Tissue from the 
proximal half of leaves should be used . 
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